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-Sct^fxsBMu, mmm\zm^6^\z^^mmv, k»s 
(Dismtium^ vttm^izm^URzfmm^'Fmmum 

<D7ic.mmmzmm^^^xm^nts:iii^<^mft^m 
m^mm:*.mmmzmm^it^xmt:mom-rcii\z^ 

z)izm&w.^mm:v. mmw.(D±m^<Dyt<nmmRzfm 
m(Dmm<D'pt£ < t h-:b^z^ o m&mo^mmm^m^ 

\tmf£^^m<Dm&M^^tsm^i^^r^xm^-^>biz 

mms »vi-rti*-> i mizmm.<Dmmm»y3mo 
im^m 5 ] ^«f^ro^^«@^rffitn:ffl*s i o " q • c 

!t#«5:i-r^M*« 1 TiM 5 Wtif tlTi^ 1 JS{ctB««llill! 
IBg;^?*, 

c t inrntr^m^m i t^m s asti-rti*^ i 
:m^m9] MffBS«M±(c5e>(c«as^istt-£.:i 

.tSriRfmtf ^M*J11 75M 8 (Dt>Tn*^ 1 :«{cSBm<7) 
[|f*31 1 0 ] mffB««M^ffi^m$iirSX8(c*3l.> 



T. 5vw^r<Dmi£^m^mmzi^m-r^iiii^<^WLii 
T^m-^m 1 7!»s 9 m^-rna^ i ^tdB^wBtsE^;^ 

[ii*^ 1 1 ] mm7ii?^m.mm(Di^mmmis.tiimA^ i 

05 0*'>6 1 0« Q • cm-C*-5Cli^1#iS:<i:-r-&W*Jll 

1 0 ©viTn*^ 1 miz^m<Dmmis.myjmo 

C <h(c J; D mrfBS«±(CJ^frE$nrcS«^^SiJ<?3»*J(- 

te¥-r^ z.t^^mt-r^m^m 4 {cgB«£®iii»iBS* 

10 

s:it#mt-r-5»*:« 1 TiM 1 2 ®t>-rn*» 1 miz$im<D 

15 ili#IB®::^r£<, 

Cli*:^ 1 4 ] H5IB3S*Smc73 5 0 :t >» 

IBS^^ffi, 

20 [0 0 0 1] 

f;i^iM?5;/t^->^fB«-rSH«3B&;^S> 3¥U<«. 

25 ««ft^W{cfe***^tjm3tW[*«Tm$-a-Tiii«[*fBfii 

[0 0 0 2] 

[0 0 0 3] yk^m\t. ;^7X»«±ic*^t§ii55i-^^ 

^ o:)xm^mTmm<Dmmz/'%^->::i>^v. ««sr 

35 >£#'5Xg^k->K (R) , ^U-> (G) , :/)\^- 

(B) ©fi»(ciSipji-r::i:(cj;o*7-:7^';i/iS'-ji 

:^^-@#:ti^*^^ (CCD) (C^fflSnTt^-So 
XS©ftfe#t.^^lci:*^^, iKS^S^Sg^^ (LCD) ffli 
[0 0 0 4] M*4:5i-t!l?£«. m.¥m'b^m.<Dt)y-y^ 

45 mm±izmn^^mvrcmmm^B0^i.. m^Lrzmm 

-5, ;m^£R. G. B<Ji^mzWkKimi.ti'y — y^}V^ 

50 [0 0 0 5] m.n^^Wi-^'&irzi^mitmay 
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\t. R. G. Bg(Djgpg(c*5ViT«:7^ ^'Jyi7'7■7-c 
[0 0 0 6] -iy^i^jLv hm\t.. 

[0 0 0 7] mmmxit. m^^. 7i^m^m^T^zmp-^^ 

mf$.-t^xm=&R. G. BrofeS!C»DjiLT;^5--7 

^ )v^-m^m^o z.<Dysmx\t. mmmmmLvxm 
mt^mmw^^iby^v^)'jif=7y^-\z^i)n9 
-=.>'!/-r^:iti)^^pjxx'$>y). n'$'—>(Dm^iim 

iZit&^U^K 
[0 0 0 8] 

^mti'^-y^ )i^ii'-x\im.^b-tji-x'$>^^mm'&'fy 
NU V ^ 7.(riMmz^\^x\i.y it V^iVtfyy^ Srfflv> 

mmm.^%^z.iii)^x^^if'. xe»*«^<, g^nx 

hi^l^;^€?^>fc^^). z.mfizi7^\-mo:>W.mt.Ur>x\4^^. 
m.-ox. y^hV'Ji/yy^-^^^miiVf£^^m$^Uf3 

[0 0 0 9] — ia^. ;^7-ili«!CD K^^i^> 

st-*-ra#{c»&b, CPU (o^mtmzmmmmizia 

- ^' - ® Si jS (C *3 1 ^ T 7t ^ ffjffl T ^ 
[0 0 10] Tt^flJfflbTH^^Jgfigf •57^?ili^*T 

izhu^im^nx^^^. m^i^. smm±izye'tmm 

H. Yoneyama e)(Cj;OJ. Electrochea Soc. , p2414. 
(1985) (C^^^tlTViS. C(753j^'J t"n-;u^fijffl-r 

\da-)i^m^^-t^&^mm-r^i>(Dx$>Ki. tjy- 



SSj§{CJtS:¥fJfflTS:*ffi<i:bT. ItMVS- 1 19 2 0 
9#^!S^!ttM^5 - 1 5 7 9 0 5^i>^tt. 

05 2 0 V*^6 8 0 V(D«ffiS:9J]t)nL/SdJ 

JEE ^ 97Sn L fcPt tc oStn s mffi s tisn ^ -a- -2) is6 fC 

-r<, i^-x^mim^i[m-r^(M}mmx$>^o 

[0 0 11] *%H^tt±IH»3l*%SbT7S$nfefc<75 

0 . mz^^xM^-sirnxmrnnrmm^mmzt^ 
Six^^mmim.-j5m^^m-r^z.ii^mmiz-r^o * 

y-y ^ )V9-<Dm.m.-:)3m\zmmt^z.izx$>^. 

[0012] 

20 [^^^<S»-r^fcs6©#^] :*:5!gS#e,tt*»14ii55i- 
fr«{t;-r^««*tm*a&s::i:{c«abfc. # 

w\zu.^-^ymm\^xm^^t^. pH7*#i-c«-f:t> 

S{l:*<**3^i:<Tt>j§?^C7)7K^-r:^>jgJg (PH) (Cck 

ajic«p H 8 \iK±.x\t.mzmn^f)^, p h 5 stTTHjt 

^»b, i^fS+tce^mS^SbmSE^epftl-r^i:, H 
SffliJT'li. (p) .hOH-'-f ^>7i^*^rX:3<e^T 

[0 0 13] 

35 20H-'+2p* ^ 0. 5O2+H2O 

n-5 C t fc J; 0 7jc*-f ^ >dtii^T p H*t<i;Tf 

-5, ^(r>tzib±.mM^Ti^m<Dmmm.f)m'r\^xmm±. 
\z±.uM^f-mAi}^^u^mmmti^^m^ti^. cne 

5i-i!t $ ^ t (c J; D maofeo«#i^*^^-r -s ;i t 

[0 0 14] ±fSSjS^4BC-rtC(i. **?OH-'-f :t> 
t7K*'f:t>{C<lPiStbTViS^i::6t!fJ^-e$.-5. ^OT-f 

^t.m.m\zmmmnx%nmm\^m^^nts.\^K *5! 

^RB|M-r S c t J: o b ^fijffl -r -5 c t 

50 {-fiK^bbfc. cnic:j;Oi««iffl;icfllfK®jgfiK*Mlig{c 
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[0 0 15] c:(Z)J;5tcUT#e.nfc««l^«. iS»«)EE 

CO 0 1 6] ^^m<Dmmmm:^mit. mmsi^±izm 
mmmm^m^L. mmmmmm±iz^nmmiziir,s 

&zsmui:^^iiipH(D&itiz^DmmmizMT^ 
m^mmi.. mmw.^nmmmzmm^ntitmmm^ 

mmw.<DmnMm^vii.u^\zm^ 

J:0«fUi$li-€>fl!l»pHfico**jK^^(c:«fi!6$-ar€>XS 
[0 0 17] c:©iii^l^lEg^;5?iTtt. ««Si(DWm^ 

\z. mm\^tz.mmm^v>u(Dm\:\z^K)mmzn^^m 

fflijOpHficoTKJ^iS^^lcttttS-fr^fei?), ft^tLTig 

U V 7 7 - XS 2r *lllSf -5 C <h ^t-e ^ . 
[0 0 18] 

i^m<Dmm(omm ^^mizit, mmmi^±i,zmmm 

mm^mfS.L, mmmmmm±iz^(Dmmiz^r)^m:h 

—))/tl)VnV—)V. •^UT-t.^U>. 7^D->7->M 

*l«l¥^#:<i:LT«S i , GaN, a-C. BN. Si 
C. ZnSe, Ti02. ZnO. G a A s J^fb^ft. 
CuS. Z n, P2 ;S;f75i^lf en-So dn^OT^t^^^^: 



1.^. z.n<b(D^^mf^mizii. mmmx<Dmmz.ii.mf3:m 
mts^mw,\zm^t:L^\.z. ±^ti%mm^»i^%±.^ii: 

v^, ^mmz\t.nm^mwiivm^mm^$>^f)^. 
mxm^-rn(D'd^mW'h^m'^mx$>^o ^tz, if-mn 
\z\tnm^mwiiv>m^^m^^m\zmm\^tz.pnm'^ 
10 ^. ni!i{£^#:. im^mw. i>m^mi^^m\zmmv 
fcp i nm^^mmi'rcmmmm(D^^m^mm^mm-r 
^c:<hdST^. z.tii,z^DytmmA^Bi<mnmmiz^&m 
Mm<E,nx:j>byxhi^^Si<f3i^o :i(D^mi^mi: 

(T 1 02) *mmx'$>^o 

[0 0 19] T i Oj itmmf3:mitm^mi^xmn-m^ 

i^m^^^^n-^^mxtntmmtjimm^iz^mmm^m 
20 fiK-r-s^t^^'T^-So T i Oj «®M;^iitc^ViTttVi 

*5ff:WXtf'T5 5 O'CSftTJnISif 

fiSl^lf. Y. Hama s a k i 6H J . E 1 e c t r 

30 ochem. Soc. Vol. 141. No3. 
p 6 6 0 . 1 9 9 4 {C*3(.^TT i Oj ^T^MilT^^xm 
5 5 CCTlBtFelgSJUlftbTVi-S. tc:^*^, 

^3 6 or-ci Q^fi[t.\^^o^i^i)^'Dm.mf^(r>^mx-^ 

35 ''^T 1 ^j-FsKC 1 ij h;U©oSta^atL7ti:dS^,T i O2 ^ 

Co 0 2 0] ^m^nm(Dm^\t.^mmiSi^n^\z\-i. 

0. 0 5 wm*^^ 3 MmT^-Sd-h^WSbt^, 
»^«J1*.75^' 0 . 0 5 uni^mx\t'^(bn^^mtit^M 

CO 0 2 1] *»?gfC«K±<DJ;'5fj:»«t*fC. ^ttf 
/-;k 'ivzfu\±)V7)V3-)]/tiii(DT)V:i-)vm ; 
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jim/si izoimmu Eumvi en. cm e. « i as^ns 

[0 0 2 2] eitHPfiKSn-SftlFWrofeSSfCfSUTii 

nA*;i.h ;mmmm (h^P-fv 

— G, vT.T'/'fXO-AAA, vXT>/^U>>'PM 
P. U-^U'-yKC, :/U 'JT>h;^-5>6B, 
ni^Tx>:/;p-. -f >^> |-d>:/;1/— , ^:h>?"JK 

TI/^P-. 7;i':t)'J7';U— N:?-- , Tx"J >>^7-;/^, 
/-?— v:?v>hU>> H2B. A'U-i^AUy— ;H/<y 

U K>-7-tf>^. i-y\ — ;H/-yKHF4B, ^^J' 

>. —^a-yy^—X. C. I. Solvent Ye 
llow 19 ,C. I.SolventOrang 
e 45. C. I. Solvent Red 8f£ 

if) : ^^yskm ;mtf)Hi>fu-^mm ; &m^mm\z^ 

[0 0 2 3] pH(7)^<t{Cj:0^jW{C^*-r-5^«?«*t^ 

mm^izs^mmm^mmm^H^'r^. ^(D±c(Dm 
7i<.mitm&<Dwm\z^K>m7iimAmmvrz^mf)^iE>mm 

m^it^mmh^-r^. ^KD^m^mz-^^n^m-Ti^m 

ISttS*»i:i^7K»CD^^C0 4 OA-^ib 8 0 %-C$>^:it 
^*»ISC*^JS*»ti»7K«®i^Sc«4 0% 



(D8 0%S^x^«^«. il55^^S«$*)^07K?S«»iK 

%Tabs«^{c«. *fm?i**^*«<. *j^m)Sjgw?g© 
10 ii#ttt)*^-e$.s. 

[0 0 2 4] ^^,(C. ii55i-^^««S^(7)]K7lc»<7) 5 0 % 

[0 0 2 5] itS:9-^il««^(Cffit>n'5.iK*»^#tf t 
20 SI. ii* h iJ y 'J hm. MA<.y^)\^m. U y h 

m.. y^)im. 'i-$'=iymRzfz.ni?>oimmi^f£iif)m 

[0 0 2 6] iS5)-^m««^(c{§eto*a-g>i»7KS*^tr^ 
yv-tLTH. T)V^)Vm. a-y5^;i/ 

m^^i^n^, mz. x^u>s. a-y^;i'X5^^>s 

J:tiL. 2a£t±*tffiffl$tlTfcJ:Vi, 

[0 0 2 7] ^i(FAj:l^®#tt^^ffi^#5tc«. 
««**^«¥i^^J-^»«6. 0 0 0*^6 3 0. 0 0 OT 
40 *-5il<!:*W*b<. 9, 0 0 0*^62 0. OOOTft 
-SClt^^iOffSLti. ¥1^5J-^fidS6, OOOiOfi 

^l^:a'^g75S3 0, 0 0 0 J:t3ii5Vit. 
45 *5^S*j^lcjg»b{c< <;^cO. *?^«<8jKoafl^5J-i« 

[0 0 2 8] **^xe^*;5n 0 0'C=kD{S<. 8ftl(iB§ 
50 i&^*U 8 0'CJ;Oig;<. 5}-<»^*n 3 orjcOiiS^iiiS 
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[0 0 2 9] mmizmmmmr^^-<-:f(Dm^'¥-mm^^ 
n<Dmmii. Simj.mm<^ii^m^iz\t6 o*^e. 3 o o 

T*-5C:<f:*WSL/<, 9 0*''e) 1 9 SOTIEHTS-Sd 

[0 0 3 0] m^^mm^m<Dmmi&.m-r^^mi^<D 

fijfflT^, -mtvx. mi(Di^^miz^r)nm^mw 

^mizt-oxmm-r^. mi (a) ro«ic:0n->3 h+ 

(B) CD«iC0«P i nm'^<Dm'^<D^mi$^<DJ^^)\^^ 

IE {C-r -5 TS> ^ ^TKttSd^fPii L fc^^cMTiiiiSra- 
^««*ti|sKcft'f:^>*^#«Lfj:ttn«;f5:e;iVi. miz 

pm^m^^M.\z-r^m^izitm7iiiiMf)mmi.rziikm 
xitm-f ■t>Am^'Fmmmmiz^tEi^mfnmji ^, u 

[0 0 3 1] ffiffl-r^!§/Kiig5J-Tm««ip4cDffl 

^^CO^g^i^tt im®?^© P H i (;5H^ *^-r ^5^5 

^. (H^) «*^pHM^«tC««$JfmmSi(C 

»f«!(7)pHM(C'^toe.-r^ifF?S: ;!<»:, ^Sfmi. 

mm(Dm.^-^i:>ii\Z^D^{ft^. *^h^-c«. ^AT 

^^?n^=t3(c. ^^vum'^mitzmmizmmm-^o^m 
ttm^vi^ mi^mz\tmmmummmizmmxit 



^^to-fr^^ffifflf -5, cntcj;?), ji«{CJ:Oil*^{Cp 

[0 0 3 2] 7KJR««JSE®pHtt. fem«^S(c«Tm-r 

-S^^tctt, »^K« [ii!^>^««W4ro^ffaiMi&p 
H.'S+2±2] , [WailSi&pH.^+ 2 

10 ±1] CDlBHroffifclS^-r?), Sfefe*J:*«fiEffi{C«f{±S-r 
-5«#tC«*^m/S?S«pHttifFS L<tt [wms^i&p 
H*-2 + 2] . J:0»SL<tt [#ftiir»i^!& P H,ii^+ 2 

±1] <Dmm<^m\zm^-r^o yK^mmmopH't^ti 

rc7^mmmm<D p h ^ jiia^H^^M-c* o xmmmp^ 
DH}^j:ommiyiz<\,^m<DmizWL'&-r^t. mmm^ 

20 J^£-2>. 

[0 0 3 3] 7i<i^mmm(DpH^±mmizm%'r^t:iit> 
ir. 7K5^«i¥?sg^SpHPS$^i£^^Tfci^^, sfc, c: 

nib&.mzh7KMmmmimii^^Sk-r^rz!sb\zmm 

[0 0 3 4] /^jiJ, ig5^^SS«^GKO}g)SSA^gS?nt-S 

ummmmiyiz<\,K m^x. ^^^m»m-i<Dmm 

30 ^*5^?n-r^J:5;^£pHRacs«$fi^jiJS0*?^«^JS 

^m^^xmmm^w^i^-r^ z t aws lv^, 
[0 0 3 5] $/t, Tii^^mmmommmitmrniz^^iz 

iiso^E^. mmmfi^^<rj:^m-^mmiznm-r 

35 '5«^^®PJ5?5W<Aj:0 (EI3#aa) . mmmAmi 
0 OmS/cm^ Tm«;5S|SfO-r-5(ar6]{cab-g)„ 

1 0« Q • cm©ffiH{ca> ;i/UT«*S:ff 
tt£*tffl*U 0« Q • cm*SA-5»'&tC(i, +^i-fj:«oit 

mmmzmw^^^f£'^^-(yf>. ^^m. 

[0 0 3 6] *^^<S?«'f«fe«jgS«lS«%75-'e.4 
50 0«a%*iJfSL<, 3S»%75^e. 1 8S«%75^cfcO» 
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[0 0 3 7] lcpsA^^.2000 
c p s CD®ffl;5W SK, 10cps75^i=.600cps 
<DffiH*iJ:Oiif*Ulio ^^nMW.(n>^&m \ c p s J; 

t5:?5^*^i;^-ri/^. Sfc*?^m»?Kco*5^At2 O O O c p 
[0 0 3 8] dOTKJR^^^-f 

[0 0 3 9] Mmmmtvxitt^^:ha:<)vmmm^m 
[0 0 4 0] sfc. ^(Timmizm'^^^mytmm.iiLx 

«, *«CD4^-##:?S^*^'!SJRnItg7i^. Ep-^. 4 0 On 

fl". *ffi+-fey >^>:/. He -Cd U— tf— ^Nj U 

[0 0 4 1] iizL^-x!. ~mzyt^mtimjim<Dm^^f^ 

w.tkm.it'M7L-r^m^iz\tM'^^mimmi£f)^'i:-m:mmm 
iium^mm Lxf&m& (mx\i. svji^t. jf*L< 
tt2vij;T) -cmm^m^-t^:iizt)ix^^. fib. 3te 

T'$.^o 2. 0 vrs«$n^Wi^^<gffl-r-5 

^•^tctj. 1. 5 vcDA'-rrx^jE^sstcffunbTTt 

SrflgWT-Si:, Bgj^gg5j.-^«ij£^^(^3te«;^ 0 . 6V 

AVN'-f 77,«BE{CS^?nfcM. BP-^. 2. 1 VCD«)±*J 
#6n. »e.nfc«ffi75t««(CjiJ.Sfj:BHiffi]E«rlSA-5 



[0 0 4 2] eA_boui^75>es)iF$n-5a;5fc:, 

UT*50. !|#P^¥5- 1 1 9 2 0 9^ii!S^#F^¥5- 
1 5 7 9 0 5^1i«(Ct3«$nTi.^^^1-gP7tSB^^m 

10 i^mmzn-(Txm^^^m\^tzmzmti^m,m^m 

[0 0 4 3] ti^T. ±teo=k5IC««K^JI^fifeb^c 

<r>m^^^m^r^m.w^m^^tzm.m^m9)ix$)^. ^cd^ 

Wffi$-B-.5M«pHM«*J^^^^(Cj^fl6$-a-S. vlO<k 

[0 0 4 4] ^:(D:iF:^ig®|^*<h^coSK{bSrJ;OiaSJ6 
30 5gJ6*pHffi<J:0 2£^±WffibBV»fl!l«<fiTfc.5^:<i:*i 
[0 0 4 5] ^«liSWf±i3-t±.5X|i^fe 

#e (R) , ifife (G) , f?e (B) Wfeprofe^^&ffl 
T^Z.tA^X-^^. 

[0 0 4 6] mm^<Dm^^m6^^mm^n^m 
40 ^zit, z.(D:^mfz^r)mmm^mm-r^z.i:i)insmi:f3. 

[0 0 4 7] ^^mm^^ff^m^A^m^^unxm^^nx 
50 ®««M*«jgfi£^nTVi^ci>gP3i-{c^^feH^{c-&sn 



- 7 - 



2002 02 08 10:21 



^mW- 1 1 -3 3 5 8 9 4 



«c:t*tr€rs, ±iB;?stc:fev>T. ^feiaifefc^sn 

mt^^tzm-t-uiitj y-y ^ A^-m<n^mBs.mmz^n 
\.Az-:fvvi>^v^) v^y^(nmi)m^^n^, 
[0 0 4 8] :/7>y^vhu >i;i7x©Si3fifc*fc 
^feia^«m«i^«^a@*settt« 1 o^ q • c 

[0 0 4 9] *5g?gtr«. ±BBcoj;-5(cg«±(cjgfi£^f 

mm^n^&mt^<nm^^iz^^mm-r^^^m{^m 
4 )v^-i)^mm^mtf3:^o mmzi:imt'^f£ti^mmt 

[0 0 5 0] *f6ge©ili»t2gi;^tt<&;^j^-7^-;l.^- 

•5. *-r. m^<Dj;:^f3immm^i 2±izmmmmmi 
4^m^L m4 (A) ) > ^oy±mz^mi^m'^i 6 
^mss.\^tcmw.i 8 (B4 (B) ) ^mmr^. 

[0 0 5 1] 0 5(CS^-r$D#Sa{t#T-flSW^C 

tfe^i: p Hw^ftfcj; (3 mmizM-r^mM&A^mifr 

nmmm2 omzmsr^o ^^\z. mmm/UTTsm 

m2 4 ^mmmnm 1 4 izmmi-x. z.(Dmmi s^i^ 

-;i/aL- <> h 2 5 Sr, Kqifig^^Hi: LTfiafn4gft;* U 

m^?g«2 oi^<>:aij»mMffli^«2 imL<Dmizmmn 

[0 0 5 2] ^SSl 8<Dmm^i^i 2±.\zm^(Dy^ 

tim%^\.tz^^izmum\znmumL^u t. ^-^^^ 

J^fiE^nfeS^l 8$*J^m/»?S2 2;5^e.5fOaiLT« 

*iK3 0^««w-4»*TmBai&pHttxttWttiMi^pH 
^m.mm.2 2i)m^^ti. mm^^Qtmm'c-t^. fs. 

Tt.BaWfC J; ^fg^ $ -fr 5 <h t>T^ -5.. 

[0 0 5 3] 0yx.tf. (r) , 



(G) , # (B) »C^^J.OVX^/'«5'->*^XT^ 

^^ijy-y ^ )\/9-^w^^-t^iMmS'imm.mzn 

5-:7^';U^J'-$rffim(CJ^fiKf (04 
05 (C) ) , $6.{C. Sfil 8<7)^ffi(C7t^Hg|tL.fcD. 
«ffi*B]Jn-r-5;it{CJ;0««IK3 Od^J^JsSSnTl^i^S: 
Vi|a55)-tcr/'^<y^Vh"J5/i'Xg3 2*Jg)SELT#^e* 

5->'^';l'^S'-Srf#^ (04 (D) ) „ z.n-^z.(n^'^ 

tiy-y^)\^9-iL\^xm.mt^m^\z\t. mmmzi:. 

[0 0 5 4] ^fc. ««]K3 0SCXy^>vi7Th'J 

;^^3 2*Bfa©**f{cte^LT, ^:ti*;i!7^-7^';u 

1 2 iL\z^^^nfzMM'^'i 0 <i::/7-yi'T hU 

S 3 2 WiSKtC^McD^^- ;i/^-S«4 0 &2g«5-B:, 

sn^Rr;f/x«jpjEE^ffoT««i^3 o <t:/7-y^v h 

U>>'i7X«3 2^7'r;l/^'-*«4 0±{Cfe^$-li (0 
20 4 (E) ) , 7-r-<l'^-*S4 0;5^e>S«l B^filSiL 
T. 7^;P^-»«4 0Jitcm«K3 0<h>^^>^?Vh 
U .yi^XSS 2Sr«iAfc*7-7-<;i/^-S^#S (04 
(F) ) itfcT^S. 

[0 0 5 5] ;tc*3. :immmmx\S.. RGBSZ>':/7>:/ 
25 ^i'^ h U v^7.t^^ts.^y^ )V^<Dm&m^^'LAZ^m 

30 

[0 0 5 6] 

[SIM^iJ] arte. 3lig0iJ<5r^tfT*:^BJ^±Oi¥iffl(C 

^i^T^**, :¥%mnzn^<ommm\zmm^n^%(r> 

35 (*M0yi) 1. 5mm(Dm3i-<Dmmf3,^^i3'yymW 
\ZXny^^}>ifm\Z^KiO. 1 Aim© I TO©Siq^ 
«S$^}^fi£b, $e.(C0. 3 ymCDT i OjRSJg^L 

02 KSrSTc^as, ip^. ii^Mt.^m(Dm'^iJy. (** 

40 «)'&#*4%) 4'T4 6 O'er! 0 ^)-raTX-;i/b/5:. 
CIO J; 5 (C t TJg^Lit»«S:0 5 (C^f «mft:^$i-» 

6, 0 0 0. (S*«+i»*») <Dt;Ht6 5 

45 M*»co7 5%jiL±*K5*->«@iBiffi, mmi 3 

0, ;^^xte^*4 5t:. ofti(jPi&*9 5^;. ^m^2 

3 7t:, tfftUlflJ&pH^S. 8) <h7y?^#feS«i|si^ 

mm^mi&^\t^x7m\zi/fWL^'^tiii<.mmmm m 

«@*S*n;M2 X 1 0^ Q • cm) tfJtcT i mtm 

50 -2)±5«cgBsufc. ii^\a\mMt\^xmatia^}vwm^ 
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IBSLv 7— :i?mffi<tUTOTT i Oj ICl . 6 VCDAW 

jy=yy-f (lUT^gK, ftS3 6 5 nm. ^^S5 0 
mW/cm^) 4g>PBmi£-«WLfe<hc:5. Ti 

?iH^fitrLffl3 X 1 0» Q • cm) t>m^^ntL 

#efixM3 X 1 02 Q • cm) ^^gfflb. 7t«)Hg|^R#Rg 

aB©««MJ^fiKlS*iiOiiLfc<!:i5. T i I^W 

^ nfc«B«Kfc U - >com«^ (#:«H* 
ffitixfiiex 1 0« Q • cm) ^(DmpH 

m) Bczj^Bmy^ b-77>^^mmv, mtamm^i. i 

id^. T i m(r>^ti^'mM-^rifz.mMtm\z-:r )v- 

C0««)K (#:«aWjgfeiM 5 X 1 0 ' Q • cm) ;5SPfiE 
^tlfc. pH3. 2»*^?at{*T+^i-(cSS$:*X'ir'f 

=^m. \ 5. 0 0 0. (:S*S+^;4<») 
Jt7 0%. i?ffil3 0. ^frtiSPi&pH^S. 6) <t;^;- 
3j^>:r7-y^«&* (¥l%«it^g8 Onm) ^mm^itm 
•VlM5iZj^m.^ii:tz7iimmmt^'p-Z'T i 0^iZ2. 2 

(*^-7^';i.iS'-H) 75^'J^fiE$nTt^fj:tiM 

immm<DmwLii^7.^mmm±.kzm-^x, 

«ffic05^:tf^X*«:i:W«:tf^XOiatC2 5 Qg/c 
C01E;^SrftJX.fj:*^e) 1 7 0t:O:t-':^>{C 1 05J-J® 

Lfc7K<DpHffl*i!J^L.fci:C:;5 4. STfeo/t. ;in 

^(D^mtz.<n7-xh\^-x(DmMm.ifi^^\zm^-v$> 

(It^mi) ±I2(;D*5RfS#:<»f^t3 0 p H 7 , 8, 1 



(*JiS^J2) 2mmCD;?$roteT;U*'J;y5X»#:(CX 

05 ny^u>ifmxo. 2 nmm^<DiToa:)mmmmm 
u >ifmxm^Lft, 'Aiz. T i Oj cD^«8gii#tt*± 

^;tfX (**«^**5%) tfe4 2 0'C-e2 O^J-PbIT' 

(^^mi 4. 0 0 0. i^Tica/ (^/K»+^*») « 

15 g?«14 0, ;y^xe^.^^5 at:. 8Slj|ii6,'^9 7"C. 
5i-»*2 4 8t;, Wm03i&pH*6. 0) ii7^/mm& 

mmm.^mn^mm^itmx 9 *f 1 iz-^^m.^'^tzTicmm 

mm WffiSWSfitfiSX 1 02Q . cm) ^ftCT i o 

2 K*^*s*<i;5iciaabfco n\^mmt\^xm^t)u^ 

i^SriBab, U—i7mmtVX<DTiOttZl. 8V(D 
A'f TX«ffiS:JnA;a:*^e. ;)tf^x«<*fiW^e.*«^-fe 

y>y>y (ihrmmm. feS3 e 5 nm. ^t^^s 0 

mW/cm2) iZ^V 6&m^t:mMVrzL:L^. Ti 

mmmm.m.m3x 1 o* q • cm) i()m^^nrz mm 
xmi^Lfz, -Aiz. Hufex5^^>-Ti"j;i/^^^m-&#: 

30 X8n2i,z^m^'i±tzyi^mmmm (i^mmmis.in.m4x 
1 0^ Q • cm) yeoymmmm^ 7 m^iz^ 

rzmmzinzfrij-ycnmmm mmmmmtfimex 1 

35 0« Q • cm) 7)^'J^fiS;Sti;t, ^«^(C. pH4. 4 CD 

m^mm^itmx8i^2iz^m.^itrzA:?^mmm a^m 

m^&tnm2x 1 0' Q • cm) RUBMy* hVX^ 

T i o^m(r>^i)mm^nrzmmtzmz-:r)v-(7) 
mmm («^a@wffitn;tt4 x 1 o» □ • cm) tm^^ 

tl/t, ^A\Z. pH3. 2(0*«?K#:T?»«*gfe^Lfc 

v^mm (¥l^iK^g7 5 nm) $@fl^5i-it^-r5*f 5 
{c5i'»$-B-;t*3^«^?S4^-eT i O2 (CI. 6V<Dmi£ 

Btc;y7XS^*<B!l*^b7t* 1 O^PalBgs^bfciC^. U 
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H4. 2C0*^?S^TS^^gfe^U. ImmmcDm^il 
TsCDfmzA 9 0 g/cm^ <7)l±:^^SnA;^ci:;^^*b 1 8 Ot: 

L;i^cmg« LfcTKO) p Hfil^aiJ^ L;^c <h C 5 
4. 9-ea-3fco c:nji«SPKcopH;^M. gjfijflT* 

^ 1 4 0 0 r VTCi-^M^y^f^ifi^. T i O2 (DT^Pn^ 

v-K (B*#SS. 7NP>NTi- 0 9 2) ^^^L 

T i O2 ^^fl^figb^Co ^(^)^Jl7£iJL31i:LT, TiO 

±^u^>mm^m. mm I e ;^^x^^.'S3 5 
.•^.5. 8) ty'/w^m^mmm'mn^mm^^m'n9 

S#:ii{CRffl^^ NTX^^iagb, 

3 6 5 nm. Tlfi^jS 5 0 mW/ c ) (Cj:D5#Pa^ 

^Bs.WL/tchc:^. T i O2 m<Dm^mm^nrzmmrc 
mz\yy \^(Dmmm {wmm^^mm^^i q • c 
m) fim^-^nr^ {nmmm^nm) « ^<Dmmw.^p 
H4. 2co*^?^^(caL.fco ^tc, mmTs^uy-r 

Sia^ffitniffie X 1 02 Q - cm) Srffifflb, Gffl:7;i- 

MLfct^z^. T io,m<Dyt^imM^nrcmmrc^fiz 
cfv->(Dmmm (i^mm^t&mmsx i o» q • c 

m) ^mm^nrzo ^a)^Sfi^pH4. 2CD7K^fg#: 



05 f«H^jgtn;tt4 X 1 0« Q • cm) ;J/^'?^fiE$nfco 

fc. pHM4. 2<D7kmmwxmm^mi^vrcmi. mm 

(¥i^eTS8 0nm) ^mm^itmX9M I iZ^Wi^ 

nx^^mmmizti-n'->'y^y ^(Dmrnxx^fzy''^ 
^^•rh^jy^7sf)m^^nrz. '^cd^ph4. 2(d* 

\zU^J;:o \zmm L 2 * CD P - ;i/CO 0 . 2 mmJ9 
ms 0 0 g/cm, «liiJg2 Omm/s e c (D^frTil 

2TfeofCo Cn^ia^^(7)pH^>*5. 

inmm4) m^3mm(Dmmtii^^:»^7sMm{zy./t 
yi^'jy^mxo. 3 umm(DiTO(Dmmmnm:^m 

30 ^U. I TO^Ii±{cyp-fi:«^K^i[CctO>^^>:tf 
X ^3gA b^4^ $ 6 (c v7j^ ^ >:tf X U T a 
(TtJI/:7rX) -S i J^<tp^a-SiM^«Sb, 
0. 8 MmJ?<7)5t®m::^g<^rMl^b;^Co -^(Dl^. cn^ 

35 mmi.. S i j^<D^afb^^_h#^-d:. pn^g^^poly 

ISM 1 T^ffl i.rcm^i^mmm^x$>^ 7.^u>-7^ 

40 / (Ji*S+^7KS) <D^:;Ht6 5%. myi<i&(D9S% 

Kx±f)H:t>mm^m. k«i3o, :^5xte5^.fi4 5 
«sjp^^!&.'=?.9 sr. 5i^)».«?.2 3 7t:, wt±}r?g5&pH 
.■^.5. 8) ^yv^m&mm^ii'mn^mm^itmxT 
Ms^z^WL-^i^rzmyji^tf^jmo^Ticmnmm a^mm^ 

45 JStn:tt9 X 1 02 Q . cm) 4^{CS i i^;0^'M'5J:^(c:ia 

WLfz. Mi^mmtvxmmtia^)imm^m.mL. u 

— ^mmtLXCOSi\Zl. 7 VCOAWTXmffi^SP^ 

50 u-if-yt^mmLrctz.:5. s im<DmmM^nrz 



- 10 - 



2002 02 08 10:21 



1 1 -3 3 5 8 9 4 



Q • cm) t)mm.-^nrc (nmrni^esmm) . 

mn.'f-mm^^m^itmx' ins iz^m^itrc7i^?^mm 
m mmmmm^mAx i q • cm) ^^mv. if 

ici^. s i m<Dm^m^^nfzmmz^fizif^j->(D 
mmm m^mmt&^m4xi c q • cm) tim^^ 

r:>y;W-3^^^^s|S^^ei(!4^@J^^i-Jt*T' 7 3 iZ'^fWl 

m) ^mmv. -yji^-y^jvi^-mmizMfBhtzmmz 
mzyA-c^mmm mmmmmmm? x i o« q • c 

m) ^^m^^tlfc. ^cD^SKSrpHS. 2 WtK^JS^: 

^gi 1 onm) ^»m^-&rc^t^mm{tmmmm\zm 
wm-w^ft-y^yi'-^huyi^xtm^-^n^. a— 

-)l<DmiZO. 2mmJ*«7j^'J-f 5 K7^;PA$H^M 
±(C«-ti:fcfe©$, ^Jnffi3 0 0 g/cm, ^Sffi 1 0 
mm/s e cO^fr-eilLT, Jte-^Jbnffii&a^rfT-^fc. 

iy^'J>^teTO. 2 MmJ?OT I TOCDS?g^^K«:P 

BS:L. I T0^K±{CZ nj l!i^X/'?-y:5' U 

0. 8 (immoyyts^mtim^nmLrco ^o-ik. ^mm 
Tff^fiEL;^cS«^0 5 \z^.-fmm.it^^mx'-^tfiu^ 

»1 6, 0 0 0. (l^*» + «7K») «^;nt 

6 5%. ^i**®9 3%tA±*i'f :t>/»S|Bltg. SEttl 



3 0. ;tf^xte^,^4 St:. mmmihi^Qsx:, ^mm. 
2 3 7X:. mmmtthpH,^5. 8) iiTVj^mBmmm. 
'j'mn^mm^^itm-r^ ins iz^WL^ittzmyji^ij u tt 

W*ISm»f^ (#:«@*-fi*n;M2 X 1 02 Q • cm) 4^ 

05 tz^f&mtimAm^^oizsim.i^rc. MmmmiiLxm 

10 5 nm. ^^S5 OmW/cm^) {CctO 7#rBmS:B^ 

mLfztz.^. ^i&m:fjm<Dmmm-^nfi.mmfii<ifiz 

Vv Y(DmMm. (#:«H#jgtn;ffl3 x 1 0« Q • cm) 

tm^^ntz («««j^fi£xs) . ^co^s^^pH 

15 UJi/^^a^#:<h73'n->T->^U->JS@a^^^S 
*^$rHJg5i-Jt*T'7M3(C:»t!!$-ti-/i*.3^«»iK (frW 
BWigJaM 3 X 1 0 2 Q • cm) SrMffl L. Gffl 7 * h 
VX;^^ffifflLfcfl&«. ±tB©«*l^}^^Xa^lilOiE 
b <!: .1 5 . TtSes B W ^ nfcmJ^Ac \z ^ 

20 'J->»««^ («:aaWffifeT:<il7 X l C Q • cm) 
^m^^tlfzo ■€-om*S€:pH3. 7©7Km?g#:TSfe 

y^u iyy-yyji^-^mmw.'f-mn^mm^itmx 7 
jt*3(c»«:s-a-fc**«<»fg «*aH*etn[fii4x 1 0 

25 2Q-cm) SrdefflU. Bffl^^t hVXi^S:<^fflUfc(t!l 

«. ±m<Dmmmm^r.m^momL'rziiz.^. ^asm 
timcoyef}mm-^nrzm^rzifi,z-y)i-<Dmmm (wm 

SWffitnifflex 1 0« Q • cm) AJJ^fig^tlAc, 
30 -^>-:/^'y^»* 1 0 nm) ^5i-t5;$ 

(*7-7^)P3'-g) ■fym^^nxf'^fsi 

^^^mzti-t-yyz>y^(nnmx'X^rz-^^yi/-7h 

35 U -y 5' X $ tltz. P - ^ -^ffiias*^* 1 8 0 1: fC 
U^i:o\zmf^.Vtz2-^<r>u—)V<r>fSi\Zlmmmn7y 
U;l'«)|g«Sr««g±{C«6-a:fefc©&. ^Sn£E3 0 0 g 

/cm. MMS3mm/s e c (D^frtrilLT. JnfiJta 

40 L-, ««f»*T;^'J;PMJM«±(ce^S-ti-T5"X htr- 
XSif^fiEbfc. c:©5=-X ht'— XSrpHS. 2 ©TKJSf^ 

'CD5^X htf-XS:M7f<4>iC 1 gl^grtb 
fc^Sabfc*CDpHffl^StebfciC^.4. 4-e*o 
;itl«««KC9pH*M. 4jaja-t?*sci<t*^L 
45 ^rog:<i«C05=-X ht"-X<D«S^*>*+^i-fC 

M^^T^-S^tSr^bTti'S. )k\Z. ^(DmMm±.\Z. 

(JtK««J2) pH3. 2ro*l^f^#:C0f^*D0(CpH8. 
50 5 ro*m«SI*=(cS b^c C <h Sl^t^T^igfiaj 5 W^IH*^ 
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^bfc, I Tommi)mfSi^tift:»^:x.mi*i^ 14 0 0 

r pm-e(BlGb;^£*^e., T i O2 C75T;Un4^-> K (0:$ 

wmm.. T hp>NT i - 0 9 2) ^m^Lfc'^, mm 
^j^iKbfc. ^w^aTrjaatuT, t i **;*<t 

i^^m^i^ 0, 000. m^my (myi^m+ 

7'/m-^-\f>^^mmmi'm.n^mm^itmx'9nnz 
^m^-itfcTicmmmm (#:a@wsfixfi9x 1 c q • 
cm) fizTio,mtitm^.i:o\zmm.vrzo ict\^mm 
tLxmmtia^j\.mm^mmL. mm(Di}^xmi^± 

3 6 5 n m. jft^^ 5 0 mW/ c ) J; 0 5 ^r^lT^ 

cm) ^m^-^nrc mmmm^xm) , ^««»«$r 

pH3. 1 OT7Kl^f^#:lCSb^Co mtZy^^Uy- 
(#:afH#ffiftxfi 1 X 1 0^ Q . cm) ^ffiffl v-T 
«7S:lt(C->T>«^«K (^*«H*SinC«5 X 1 0« Q 

• cm) mm^nrz. ^ot^ss^phs. iodtkj^ 
iz^m^ittzTicmmmm a^mmmt&^msx io^q 

• cm) ^ttfflL. ^feffl^^ hvXi^Sffifflbfcflfi 
«. ±a2«««mjgfiKX@<&^0jibfci:C5. TiO 

WSta«7 X 1 0« Q • cm) i)mBSi^ntz, ^co«» 



7 0'C{C?S-5J;'5{Cl)n.^Ufe2*«P-;U®^{c 

ffi4 5 0 g/cm. ^jiftS Omm/s e c CO^frTil 

05 UT, mmms.!i!im^n-z>rzo -eco^s^^n- 

X^fPfigUfco Z(D'rXh\^-7.t:^7i(.fpiZ18:^mm 
Ufc«S?tL./t*<^pHfit*PJ^L.;fc<t'54. 3T-* 
ofe, ^ntt««KK>pH*t4. 3i5.}IlX$>^Z.t^^ 

tcM^-p$. -5 d i: $r^bT(^>-5, 
[0 0 5 7] 

fsi^mx^mmtmm^mw,\zu»x^^mm.mm.^m 

[01] (A) f±->3 h=^^-M^. (B) tip i nj^^ 

20 [0 2] ^m^ncDpiKD^itiz^omm^iSL^^-rif 

[04] (A) ~ (E) :^^m<Dmm^m^&'&. ti^ 
25 —y-<)V^—Wk\zi:i:^mvtzm'^(n-:^u-iL7.^^TWm 

mMmx$>^. 

[0 5] mm^m.^m\zm^^tzmm.<nismmwmx^ 

[^^CDIJie^] 

30 12 mmmw 
1 4 aBj#^^ 

1 6 

1 8 Sffi 

2 0 mmmm 

35 2 1 $)JiBI^MfflfS«i 

2 2 7\!,^mmm 

2 3 «tj{9^ffi 

2 4 mmmn^Yxmrn 

40 2 6 ^*(6l«ffi 

3 0 

3 2 •/^ ■yi'V hU -^/i/XS 

4 0 ^^-^l/^-S^ 
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